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(57)Abstract: 

PURPOSE: To further accelerate transmission speed 
without deteriorating error rate characteristic and 
interference wave elimination capacity, etc. 
CONSTITUTION: At a transmitter, a serial data symbol 
as information to be transmitted is converted to parallel 
data in which the symbol is shifted at every two chip 
time interval 2Tc, and after that, a spread signal is 
affected on each parallel data, and those data are added 
by an added means ADD, and a carrier wave is 
modulated by those added output and is transmitted. 
Also, a receiver, after demodulating a transmission signal 
from the transmitter, inputs a demodulation signal to a 
matched filter MF in accordance with a spread code 
used in the transmitter, and samples the output of the 
matched filter MF at the time interval 2Tc, and 
reproduces a data symbol. 
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>'>j}-*;l/d (t) *^2filO«^fcl^«{cMfig-Z?#So m 

d^yl/d (t) {i2ffli:LTiliB^-rSo 

[0 0 4 3] $fc. mn^zsiai. L/zm<DmM^ 

P^ (2T^) ■rnfctl£i5(??^^Ji;. <ltifcm-r5>"J 
zyu/^* W:/^-f y//^^ wu^^gp 2 2 A>€.<D-r-:? 

f^m^^'y-ynm (t^) crtfc^g-r^sjc^tc^oT 

->*x^*^e>tB:'3$n§(DT\ fill " 1 " ^wm "+ 1 " 
h\.x:-^rzmm "o" "- 1 " t\.xm^\ m 

g-rSo x-^'i^y>l-';i/*^2filo«-&{±, -Wiffjic. m 

T'. <i<Di:#fc|3H«{c, WiM " 1 " "1" i:L 

T. "0" ^WWi i:LTJ&v\ ^^-TSJ; 

[0 0 4 4] S/c. i)P^g|5 2 4 {c:«. Aa^g§3 0ts D 
/A^j^gg3 1 ^:*'«|g^^6.nTl/^§o AP»t§3 0fC«L 
/2ffi(D^^§§*^e.cOUi;tl*^@^'y^BtS (T^) <^t 

D/A^g^§§3 1 T'ti. *qS#§2 4A^e.©x>^^?;l/|±i;t) 

[0 0 4 5] ^fe. ±fEL/2{B<Dm^Si: IfficDiPg 

■r— ^?i/:yiP;l/*<2{i©^-&«. ^^^gi-^o 2 ocda 
i;A^-e#§o ^J^tf. (+ 1) X (+ 1) = (- 1) X 

(- 1) = (+ 1 ) . (+ 1) X (- 1) = (- 1) X 

(+1) = (-1) t\,^yrmit. nm+i^^mi 



^co^-^p)A^f£tt*i:5c:i:. i^S 1 i:i^ao©^-ti^ 
*^Rj*lT-*>^<ii:. ^<0l4H*fflv>T, (ggSofaiSfb*^ 

°itgT'^i.o m7L\t. wmia^Wi-^nht^iL. nao 

[0 0 4 6] 

[IS9] n- (L/2-n) =2n-L/2 

[0 0 4 7] COgg. *P»g§3 OcDtB:'3©aT{fi[e>y h 

(L S B) «nC»fiIfCj;^T«^f(:-i+-f> L S B%lt< 

^C^^/^iDlaJWfl^ [-L/4] (CCITn [x] 

Hai ©i![n^ff|-|g( (ApW) -rSiinH- [-L/4] *^ 
t#P)tlS<D-e, Cin*2^L> «Tfi[t">yh (LSB) 
tc L / 2 *MIIIS!!)^^IS*HC J; ^ T ^tx^'tx 0 S /c:« 1 * 

L / 2 *^ffili(0«-a-«. LSB ©Jf A*^T*^^^ < 
Tt. *Mfi:|g[9 0i/2i:*sr£ttT'feD. iPSgiS 

[0 0 4 8] -^a*ijciMa]iHim:^MT-fe'5A\ 

[0 0 4 9] *fc. ^^iiSPZ 5tt. -fiStc7-:^ai7'"lsII^ 
T^ifig^nTfeCl. *P»g|52 4<DD/AE^g5§53 1 A-'S 
(^)7•:^a^/fcB*^i5lJ;il^fcos^o t (£o = 2;if, f «as 

oTV^So ^fe, ±xeLfcAPgS2 4 0D/A^^§§3 

1 ti^ Ao©gl3 0£Dai:^*'«-ri:^^;i/«^T'fe5*i^tCx 



(9) ^mW- 5-2 5 2 1 4 1 



5tlJt;:K^tT?>^i/^„ • 

[0 0 5 0] ^^tcms^^mr^t. smm.2i,i. mm 

m-^tircmmmmccosco t (» = 2 ;i f . f ^aesMj^^ 

tccoso) t DC 0-/^x7-1- 71^^ 
tci^tn-T^m 5 2tcii-rci;T\ mmm& (.mm) 

2si5is§tcii-rcii-(!\ 2f (i(itmm.mm.w) 
^mr. ^>L^mm^t)'^2 rT^^^mw.y^ji^'Tz f 

[0 0 5 1 ] ^fc. V-y5^F7^;l/^f 4 2«. 

it. v^lx^U''^;!/ • 7°K • x-f Ix-r^-rv (Multi 
level tapped delay line) 5 4 if^.ai[HlES5 5 

F • v^^ l^-r ^-f V 5 4 {±. 1 {c;l3t:i- 

1 Of-;' FOy-FT'<ifi!t?h5o Sfc. i^^jfalilSS 

{C. t£i5[t?F^3^?iJpi, P2, Ps, • •. PL'Offi 
" 1 ■' mfclt "- 1 " ) fCiSCT^ •v^P^U'^^l/ . 
:/F • -r-r U'-t'^-i'>5 4 Oji4*£;-r5 ^So» 

y^F7-c;b^4 2«. 'f'J^)\ym^mm^(O^0:> (IE 
F7'C;l'^4 2^S AW (SS5i14&) 7-<;l/i5?-^S A 



[0 0 5 2] Src. •9•>:/■7S2^i^ ±l2v-vf-F7-f 
^2^-y:7'B#ra (2T^) C*i:tC-9->7"U>iJ^*-r-5.fc? 



[0 0 5 3] mc!l(r)^o^JimmcOX-<.'> h^LHt^m 
fl->XxA*3j:Q"JM{i^ 1 Mmc§{I*i2 cDSbf-^^c-oi-^ 
zm^Mt^o ^*5. J-:^T-(:-{i. x-^v-V^nVbd (t) 

[0 0 5 4] mmm 1 Tii. JM{f-r-<^tffSi: L 
r<D2mo:ii^V7Jl'rs7'—iiiyly7fs)ld (t) ^B#F^P^ 

Pi2T^ (29^-y:/BtrBl) c:"i:{c>"J7;u/^W7°7-i' 
>'/^'^5U';u^^^SI5 2 2 tcA*-r^o cntc^kD. v"; 

7;I///W7'7'<>//^^U;L'^j^g|5 2 2 A^P,«. HI 7 

Sgg|52 3©L/2{@^DS^g§^c^n^'nA;'3■r 
^o =^yy°^L(Di&^n^m±^2 nc«. 
Lfflotssft^g^^Pi. P2. P3. pi^mnmrn^^tL 
x^o. cn^imoiiWim^pi, Pz. pg. pl 

ti. lifWtca. m^^^y^c'tlci'^'y^'-^-^iyy h 
^3llgP2 2A>e,<r)2^-y7°BtF^2 T^-^'O-Tn/t-r-rJ? 

i:cnfc^fc:v-r§t£ife??F^5§^g§2 i A>p,(D5f-y:/m:b 

gi^) ^tT^^o -r^fe-^s I117^C*5V^T. data IV 1 
mScOi'yy't^ibtiitl^ri^ilLm.n^^^mL. datal/ 

2-c- (L-1) ms<DP ~yyt-iE>mti-^n^iiiiWinm^ 

ttffi "L" x-'f-^mm^mi-t^o ccD:ko:>mfSiK 
{±. 5^-y:/{iffi«St>* "1" t^t). ll«{i:LTv.i^<D 

^T- (L/2+1) SatOf-'— ^ (data L/2 

CO J; ^ ^ 2 T^cOBtPB^M^Kt5-fcf='-:?(Di/ 'J Zyl^/ 

^i:mg^^ci:T\ WMO^^IC. g€«2fJjT?(DT 
•yf^F^-T^l/^ 4 2*>5.<DI±i:'3^^0S$v"J7;l/^7^ 

-p-»m/Vt LTW±-r§ C A^T't. Sff:^ 2 fJJfC 
fei/^Ta*^gl^it;-Si:-t±-riCr^^1-C i:;6'«T#-g.o 
[0 0 5 5] mMB2 3<DLX2m<D^mW^-h^^<r)m 
tjli. iJD»S|5 2 4 fCA:^L. *nga5 2 4 0ADSg5 3 OT 
a. =&mS§5A^t,ottj;:ti:&^^>y7'>B$Pa^§{Cj!)Dg[-ri><, 

»f§3 o*^e.otb:t)«s — ^istc^{ii:^^o ^fc. i}Q» 



[0 0 5 6] si^gp 2 5 T-«. Wimmm^ «> oiejaiij^^ 

(cj; Dcosw t tcipgilS 0*^5>©t±i;'3^^gL. cti 

[0 0 5 7] i^tc. Simmzr-ii. mmm i /!3-p)<?ij^{i' 

7VT":^T-SfiLtiitiiLfc±TlIi)igM 1 icXtlT^o 

5 zicmtctTmm^m, -r^fe-^aii-rso -r^fc 

[0 0 5 8] il(D<j;9tCLT«P^tXfc{l#t±. 
Ky''i';b^ 4 2tCiO^;5o -7-y^K:7^';l/^f 4 2 Tti, 

ffii!t{i^*^'2^-y7°-:)"o-rnfctcD 
tr^t^-^. 'mk<Dmmm-f5^'x:\.t. «s<7)±i-&. l^^ 

[0 0 5 9] ■y-Vy^^SjtC.koT 1 ^-y >^B^Pb1 (T^) 

iHiES 5 5 t-fis r^t>-^ 1 5^>y :/s#r^ 

1- > 5 4 -y :/l±i;'j^ cnt^^jS-r ^*£SSil9#IS?iJ 

Pi. P2. p3. PL^fa c^ffifi " 1 •' sfc« "- 
[0 0 6 0] uA^^^t. ■y->':/-5S2-eti. v-y^F7 

t)y (t) ^Z^yynm (2T,.) t°i:tc-!t>7°U > 
^"■-r-So C(Df^. ±IB-=?<y^F:7^';l/:57 4 2 7b^e.©m:;b 
y (t) {i. EI 3 (b) (cfiS^^T-^-r^fcdtcJl^f^ir-r-S 

7--^?p (t) omwL&^^^mmmm.trj:i:). com^ 



4trJ¥ 5-2 5 2 1 4 1 

*'i2nxT^ (n = l, 2, 3, -. L/2-1) C'i; 
IZ "0" t'fe-i.o cltifcj;'?. vyg^F^-f;!/^ 4 2*^ 
ibtDiHtJy (t) ^l£t!f??F^<D^?#S{i:<i:'5^$^S#Pa^ 
PalPBT (=LT<.) ck D tti§*Hi:^A^V^2^-y y-'BtP^ 

(2T^) c'i:(c-9-v7"u>^'-r?>^-&-et. ^?F^p^^ 

t5!;^ie hb-^S L < iS * •!) c i A^" -e ^ § „ 
(2T^) c:'i:(7)+)->:/'J>^^'{c<l:D. 2o 
fcHtA':??F^P^Tj$<r)^i.^?.0*"!t#P.n?.OT\ ^nm^ 

[0 0 6 2] ^*5. -x'-y^F>'i';b^ 4 2/?)^7=>^^;l/6*I 

ti. iltijB^PaTO^fl^^^D. ±iB^D<ka^C2 0CD+^V 

■^>y^ F^f-;!/^ 4 2 7b'«7':^ai''6^:&efigtDtcOT-fe§ 

t ^ ^ OT\ 2 -OCD+J- >:/;b^iJ© if c> A^^jS^'^ffi 

tc, *xA^ifT-J&t)txTt/^§. 7'1'^^:5' — > (Eye Pa 
ttern) (CfeV^T— SZ'rorjiV^Tt/-'?)-9->y;b:J'-r 5 

>^"^?*^-r^p<aai;(Bi-T?feD. ^<fti6nTt/^?>j; 

[00 6 3] if.m<r>m.m^^t.. ■t-i'4^XhcD^-S2P<^ 
7 •:^ a tcSo'^^ i6 n/c -y T'lif L 

[0 0 6 4] efe:^''i';^S6^TTOlf -y FKO^ 

B E R %i?fffi Lfc„" C (Om-t. l lUt^-tix ^ l £D 



(11) 



^mW- 5-2 5 2 1 4 1 



p (t) ^fflV^T. IffgA^ "1" (Df^p (t) . 

••0" (Dt^-p (t) Simmzmn-it. n 

m^^y z tL. p (t) coj^^^jv^-^Ey,tt^ 

[0 0 6 5] 
[1^1 0] 

B E R =-|- erfc [ VEvXN J 

[0 0 6 6] ^fc, CCO^-&(D->^3. U— '>3 S 
t!f??F^Olf^SL;b"! "8" , "32", "64" ©38 

[0 0 6 7] l2l9(C(i. IS 1 0{CJ;D5l<i6fcl£ -y h^D 

[0 0 6 8] C©±i^. L;b~^"8", "3 2", "6 
4" ©l/^-fncO<t^*.. ■IffSej^a^Rbti 1/ (2 

[0 0 6 9] t^ic. m-iE^r&o'fmt&^ij^T.m 

fe. Clil-e. >'X-7^A(DS'fi«2{PiJcDV-y^K7f 
4 2 fC tituizS L rc J; 5 'S;7=~i/:? ;l/i{],iiffl<D t O^&ffl (/^ 

lai 0 (a) , (b) , (c) (Cti. 
•yymi^tri^'tl "8" , "3 2", "6 4"i:L. 

5{g*^e. 9 OfgOiSHT-^^fctttC^itS^O^B E R 
^^Lfco miO (a) . (b) , (c) It. m 

*5t). ^10 (a) tiEb/N^tk (S I R) AM 1 d B 
(Om-^. mo (b) i±Eb/No (SIR) ;^)M5dB 
010 (c) {iEb/N^ib (S I R) A^3 0 d 
BO*|-&%5^LTl/^?.o ^/c. Ell Ucti. T^i^A^S^ 

10 (a) , (b) , (c) (D^rmnm^\s]mic^^L 

tco 01 1*^6. L "3 2" 

Oi:t(Ct±L*^ "8" COi§'^icML4 d B*?iJi:'5:!3. 
$rc. LA^ "6 4" Oi:$fc«L*"! "3 2" ^Dil^tCj^t 
L$e)tC4 d BWfUt^ofco C«D,^m:6^e>. *^B^CD 



[0 0 7 0] coc i:*^e,B^e,;b^:&J; 3tc. ^^B^toiy 

■f. ^'yymmmtcM-^<m&i y (2t^) tk^i^c 

[0071] $fc. 04, 1215 1 2 i;J:b$3?-rnii"t5 

^*5. S{1^2cDV-y5^F-7^;l/^ 4 2^T'v'^f;^ 
ff$IeOt<D{C■r^ti-&^C{i:. ^fi{i^fciifx.f#;g)-yx7" 

[0 0 7 2] iyL±. i-'<^xh(Dm-mmicm':3<m3 
(b) (D^^rji^^^mmm^^-^mmm^^m^^^rcm 

^rcti\ i--f^xh(om—&mcm-^<m3 (c) ©j; 
■5-ry//^^i^;i/^^gi5 2 2 T-ti. mm-r^^m^ti. 

^fc. SWgl52 3, ijPggP2 4 T-{±. >"J7;l///W7° 
■7 -Y y // ^-5 U;b^3^g|5 2 2ti^^^^5'UMctiitl-^ti^ 

fc^ti^'n5^j^;-r§J£Sij<?F^§g^§§2 1 A^e.coffitii?9^ 

[0 0 7 3] c(Dm-&. m-mm(DU.^m^:^mi^^^t 

0 1/2. -r;a:fc-^l/ (.2T^) trj::^t\ 



[0 0 7 4] 

m^istic "0" i::&§J;9^ttD*^"ffli/^e,n-i)OT\ 

Miao-y-'T Fn— 5^-yyB#P^P^Pi-r- "o" 
[0 0 7 5] ^fc. ti*^9fBKciD^WiD<}:5fC. gff 

[0 3] ietiMMi!f^a^-riglT'a&-&o 

[0 4] 121 1 c73jMfi«g<OliJ5)cfiaj^:^-r0T'fe^o 

[0 5] m\(r>^mm<r>m!^m^^-rmx'^^o 

[0 6] 0 4(DJ^««(D5/«;7>'l//^W>^5-<>//'?^ 

wb^^gpo^i^gij 0 T* ^ ^ o 
[0 7] 04<D3li{i^(€>->'J7;i///W:/^-i'>//^^ 



ItPffW 5- 2 5 2 1 4 1 

[08] 0 4<Di3i{l^<Dto»[|i*^e>tDlii:^l<D-«F!j;g:a^-r 
0T?fe^c 

[09] 04, 0 5*-e.^g^^n/cX^i' h^Aj£Si(ii 
[0 1 0] 04, 0 5*^e.1i^^n/c:X-?^ h^AKtfc 

lift X 7^ L.(D^nmm^^^7^-t 0 -e -5 o 

[01 1] 04, 0 5A^e>Mfi)c?nfc7.-^^ h^AtiStii 

ii® X T- A ©tsigpffiis^ ^^-r 0 T-^ 5 o 

[012] ilSMSif^i?(Cc!;?,tie*©x-^^ h^ASitij 
iifl X -r A cO^fiSc 0 T S § o 
[0 1 3] 0 1 2<DX-^^ h5Afi£tS(ii{iv'XxA(D5lJl 

jais^^-r0T-$)§o 

[0 14] iBfflg8M^>)]£mc-T-y5^F7-i';L':5?7b-^e>cD 



1 jM^m 

2 ^mm 

2 1 ^fg^gg 

2 3 S^gP 

2 4 ADgSP 

2 5 ^»Sg|5 

3 0 mm 

3 1 DXA^m^ 

3 4 S»i§ 

4 1 mm^ 

42 T>y^F7'r;l/^' 
5 1 S»§g 

5 2 P-/^X7-i';l/^ (^fc{±«^§§) 

5 4 -^jU^^ly-^Jly- ^'y-/\^ ' T'-^U'f^^Z/ 

5 5 i^ft[§]% 

6 1 mfiXt}mitiitl'>y F Ue^X:}? 
6 2 Uv'X^ 

6 3 insmK 

Sj, $2 t^>7•7 



[0 2] 



[0 8] 



(14) 



^PJ¥ 5-2 5 2 1 4 1 



[1214] 





mil 



T«(LTc) 



datal 



2Tc 2Tc 



data U2+^ 



I 



date U1 



} 



data2 { | dataL/2»2 | dataU2 ] 

i 

_dat^ { data 172+3 j dataU3 



T 
I 

f \ 



2Tc. j 



\ 



data 172 | dataL ( dataUL/2 



}-- 



- 1 



(16) ItPffW 5-2 5 2 1 4 1 

[^103 1 4] 




[01 23 



d(t) 



10 0 



10 1 



PN(t ) 



mm 
T 



10 3 



1 0 2 



10 4 





1 



1 



1 



